Oligomerization of opioid receptors.
Opioid receptors belong to the family of G-protein-coupled receptors characterized by their seven transmembrane domains. The activation of these receptors by agonists such as morphine and endogenous opioid peptides leads to the activation of inhibitory G-proteins followed by a decrease in the levels of intracellular cAMP. Opioid receptor activation is also associated with the opening of K(+) channels and the inhibition of Ca(2+) channels. A number of investigations, prior to the development of opioid receptor cDNAs, suggested that opioid receptor types interacted with each other. Early pharmacological studies provided evidence for the probable interaction between opioid receptors. More recent studies using receptor selective antagonists, antisense oligonucleotides, or animals lacking opioid receptors further suggested that interactions between opioid receptor types could modulate their activity. We examined opioid receptor interactions using biochemical, biophysical, and pharmacological techniques. We used differential epitope tagging and selective immunoisolation of receptor complexes to demonstrate homotypic and heterotypic interactions between opioid receptor types. We also used the proximity-based bioluminescence resonance energy transfer assay to explore opioid receptor-receptor interactions in living cells. In this article we describe the biochemical and biophysical methods involved in the detection of receptor dimers. We also address some of the concerns and suggest precautions to be taken in studies examining receptor-receptor interactions.